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(54) Hermetically sealed keyboard 

(57) A hermetically sealed keyboard has a thin 
outer metallic foil (18) which continuously covers the 
area of the keys to seal it hermetically: the fotl (18) is of 
a thickness and shape of such as to be elasticaDy flexi- 



ble at least in correspondence to each of the keys (10) 
for the activation of the same. 
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Description 

[0001 ] The present invention relates to a hermetically, 
sealed keyboard, externally covered with a thin metallic 
toil; the invention is particularly intended to find applica- 
tions in rigorous industrial environments, such as for 
example the petro-chemical sector where gases are 
present which can transmit electrical charges and 
where, therefore, flame-proofing is a pre-requisite; the 
Keyboard is also suitable for use in the food and bio- 
medical sectors, where harsh liquids, against which the 
plastic coverings currently in use have little resistance, 
are used for washing and disinfecting equipment 
Another sector of application is that in which there may 
be incandescent particles, such as for example in foun- 
dries. 

[0002] All of me above-mentioned harsh or aggressive 
agents may gain entry to the interior of the keyboard via 
the interstices which exist between the keys and the 
key-plate of the keyboard itself. 
[0003] There are some well-known kinds of hermeti- 
cally sealed keyboards covered with a continuous layer 
made of plastic material, such as polyester; this alterna- 
tive, however, does not solve the problem with regard to 
the majority of the above-mentioned environments, for 
example in a foundry where random flying sparks are 
present 

[0004] There are currently well-known keyboards in 
which the outer part of the keys and the surrounding 
key-plate are made of stainless steel (see, for example, 
EP-A-0585536 and GB-A-2046524). While these alter- 
natives have satisfactory characteristics from the point 
of view of robustness, the exposed outer parts of the 
keys are arranged flush with the surface of the key-plate 
but are separate from ft. so that in certain environments 
H is not posstte to guarantee a totally hermetic seal 
which is sufficient for protection against all the hazard- 
ous agents mentioned above. 
[0005] An aim of the present invention is to realise a 
hermetically sealed keyboard of a perfected type capa- 
ble of satisfying the requirements discussed above. 
[0006] These and other aims and advantages, which 
win be better understood hereinafter, are achieved 
according to the present invention by means of a her- 
metically sealed keyboard characterised by the fact that 
it comprises a thin outer metallic foil which continuously 
covers the entire area of the keys to seal it hermetically, 
said foil having a thickness and shape of such as to be 
elasticity flextte at least in correspondence to each of 
the keys for the activation of the same. 
[0007] There will now be described the structural and 
functional characteristics of a preferred but not limiting 
embodiment of the keyboard according to the present 
invention, reference being made to the accompanying 
drawings, in which: 

FIG. 1 is a partial sectional view of a keyboard 
according to the present invention; and 



FIG. 2 is an external view of part of the keyboard. 

[0008] With reference to FIG. 1 , in correspondence to 
a key. the position of which is indicated with 10. a wefl- 

5 known type of keyboard comprises, starting from the 
bottom, a lower metallic support fall 1 , an intermediate 
layer of insulating material 12. an electronic circuit 
board, for example in the form of a printed circuit. 13, a 
snap disc contact element 14 of a well-known type, 

io which is surrounded by a spacer which is adhesive on 
both sides 15 and is covered by an upper layer of insu- 
lating material 16. According to the invention, the outer 
surface of the keyboard is comprised of a single thin 
metallic foil 18 preferably made of. but not limited to, 

is stainless steel of a suitable thickness, which continu- 
ously covers all the above-mentioned elements of the 
keyboard in order to protect the area of the keys and 
render it waterproof. Between the foil 18 and the upper 
insulating layer 16 there is a spacer layer which is adhe- 

20 sive on both sides 17. 

[0009] There are a number of connection holes 19 in 
the printed circuit board (only one hole is shown in the 
drawing), in each of which is inserted an element 20 
made of conductive material for the connection between 

25 the upper or outer foil 18 and the lower or inner metallic 
foil 1 1 . Further metallic elements 21 for contact to earth 
are ateo provided for. 

[001 0] The embodiment in sectional view of the key- 
board as illustrated hereabove is given as an example 
ao only, the keyboard may be modified in any way in terms 
of its shape and the arrangement of its parts in accord- 
ance with necessity and the specific uses to which the 
keyboard is to be put 

[001 1 ] The object of this invention is, in fact oonsti- 

ss tuted by the thin metallic foil (18) which continuously 
covers the keyboard at least in the area of the keys. 
C0012] It has been found from tests which have been 
carried out that it is preferable to use stainless steel for 
reasons of cost, flexibility and resistance to chemical 

40 products used in cleaning and so on. It should, however, 
also be understood that other metallic materials perform 
well as regards the above-mentioned characteristics of 
cost flexfeility and resistance to acids. 
[0013] As far as the thickness of the outer metallic foil 

46 18 is concerned. H should be such as to ensure that the 
foil is flexible at least in correspondence to the keys, so 
that it can etesticaJly yield when subjected to normal fin- 
ger pressure on the part of the user; the outer foil should 
preferably have an approximate thickness of between 

so 50 and about 100 \un 

[001 4] The thickness could be uniform throughout all 
the areas of the foil, as shown in the example illustrated 
in FIG. 1 ; alternatively, according to a variation of the 
invention (not illustrated) it could be possible to dff eren- 

fis tiate between areas of a first level of thickness (for 
example, less thick) in correspondence to the keys, and 
a second level of thickness, greater than the first in the 
areas surrounding the keys and in the other areas. 



*"°^flto alternative eniccSmem (not Bus- 
teted) the thckness in correspondence to each key 
be greater than the thickness in the Mtt* 
sm-ouncfino area; in such a case, i, would oWously be 
the surrounding area that would (lex to allow ^hetov 
area to depress and cause comae. w«h tl^^ 
contact element 14. 

(M15] A greater or lesser degree of fleaobiety may be 

either by realising greater or lesser 
»»ckness in correspondence to the keys or the area sur- 

ST^ZZ* Suteb,y mouklin 9 ^ outer faa ,e. 
e«mpl a by forrrang folds in it around or above each 

toy so that the part of the foil which is pressed 

depresses elastically to activate the selected key 

tK"6] In any case the geometry of the outer foil 

*oua be such as to alto* the area of the key in eont 

"PorrJence to the snap disc contact element ^to 

B»t71 In the preferred embodiment illustrated in FIG 

JSlT.™ 18 18 *** t0 *^ *e outer 
5?Jl ^ 8f8a 1 °' Profile dictated by 

fte shape of tt,e snap disc contact element 14 in a res? 
BB posrton. ft should, however, be understood that ftfc 
£^ P ° SSa *' 10 ^ tertoards of a oXrerrt 

^ ^ ^ e whk* can ssn be such as to 
allow the achvabon of the selected key. 

(M18J ^'llwrlhrelerereetoFIG.i.htherjarticular 
torn of preferred embodiment illustrated, the arWtt^ 

terms a ret.ef 22 w+uch serves as a stiffen,^ to Cmit 
wn m the convex area, when the key is depressed, in 
the area conesponding to the key only. 

VWttmference to FIG. 2, as far as the reaSsa- 
bonofthesyrrbols 23 which identify the keys 10 is con- 
c«r*djhe outer foil 16 of the keyboard according^ 
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rendered completer/ waterproof by the outer M « 

BXKI] As can be appreciated, the keyboard accord;™ 

H to *^^^on Offers r^oteotio^e^S 
Mexerts a sKekSng action in terms of radkTw'"!* 

WKaors (EMO; the keyboard also allows IVi ^ 

pWnenon *** occurs. on^eX^ 9 ^ 

S * <™ covered with aXeTof 

P^c matenal. and for this reason the kevbc^ 
according tothe present invent has rr^S 
tefles for appteatons in environments 
sons of dameproofing. electrostatic charees !?. 
absolutely to be avoided ^ are 

fe^ 1 fi ^l t l b l Und9rSto0d * e fasarrt invention 
■ not Smded to the errfcorjment described and Z" 
irated above, which is to be considered wreTas »n 
^ of the^ of the keyboard. wh£ rr^y ^ 

EL^^S.*'*- ^ invenBon « intendeTto 
an modrfications which fall within its scoped 
defined by the following claims. 

» Claims 

1 - tjT^S^ —>« *#xx* characterised by 

08) which comnuously covers the entire area of 
fteteys to seal it hermetically, said toil (i 8 ) having 
a thckness and shape of such as to tx elasS 
"exile at least in correspondence to e»*TZ 
keys (10) for the acSvafion of the same 

35 *" l k ^,^^ l0C,a, ' m1 - ehara ^adby 
ftefact that sari outer foil (18) is made of stainles* 



a) localised passivation in the area of the keys or 
galvanic coating in metal or alloy, with the conse- 
quent achievement in both cases, of areas of a rjf- 
ferertt colour in relation to the rest of the outer foil; 

*«LTL^ 01 C0toured ceramic Paste which 
Is surtably baked at a high temperature; 

c) the localised application of epoxy type materials. 

w^ethorJsdonotru^ 

° the ' ehe,rtea, deart "fl *«* 
reason they can even be normally washed and disin- 

tected uang harsh products, without any damage or « 

Tt^l ^."^ P* 1 * 3 *'^ »»» Werior of 
the keyboard wruch is, as has already been discussed, 



40 3 * i^^t aC S" din9 toaaim ^ characterised by 

m% TJ? 0 "" 108 (18) te 01 a ""^ «*■ 

"ess in ail of its areas. 

i;!^^! «o Claim 1. characterised by 

45 ^^^^"^^^""^are 
more flexible oi correspondence to the keys (10). 

*" i ^/^f 3 according to Claim 4. characterised by 
ftetact that said more flexible areas are of a lesser 
» k J ^ e ^ mr ^ to * er ama,nino Parts of the 

* m fl k t^ , . a °°°r 1 ' n9 to ^ *• Characterised by 
•wtothat sa-d more flexible areas are situated 
wove the keys. 



7 * ^^^^^^^ 4 '^^^^y 

fact that said more flaxWe areas are situaled in 
me area surrounding each key. 
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& A keyboard according to Claim 1. characterised by 
the fact ttial said outer W (18) is sfighfly convex 
towards the exterior in correspondence to the keys, 

9. A keyboard according to Claim 1, characterised by 5 
the fact that said outer foil (18) forms a peripheral 
stiffening relief (22) around the areas correspond- 
ing to each key (10). 

10. A keyboard according to Claim 1, characterised by 10 
the fact that the outer surface of said foa (18) may 

be subjected to any of the following treatments in 
order to reafise symbols which distinguish the keys 
(10): 

15 

a) localised passivation in the area of the keys 
or galvanic coating in metal or eDoy. with the 
consequent achievement in both cases, of 
areas of a different colour in relation to the rest 

of the outer foil; 20 

b) the application of coloured ceramic paste 
which is suitably baked at a high temperature; 

c) the localised application of epoxy type mate- ss 
rials. 
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